SYSTEM AND METHOD FOR IMPLEMENTING A WIRELESS ACCESS 

PROTOCOL PUSH 

[0001] The present invention relates generally to implementing a Wireless Access 
Protocol (WAP) push and specifically to a system and a method for transmitting a 
5 Session Initiation Request. 

BACKGROUND OF THE INVENTION 

[0002] In a typical client/server environment, a client engages a server with a request for 
service or information. The server responds to the request and returns information to the 
client. This interaction is referred to as a pull, since the client is effectively pulling 
10 information from the server. A good example of a typical pull is searching a search 
engine on the Internet. In this example, the client transmits a search string to the server, 
which responds with a list of matching elements. 

[0003] Another client/server interaction involves the server transmitting information to 
the client without explicit instruction from the client to do so. This interaction is referred 
to as a push, since the server is effectively pushing information to the client. A good 
example of a typical push is the frequent transmission of a stock quote. The server runs 
software that is configured to record the stock quote at predetermined intervals and 
automatically transmit updates to the client. Accordingly, even though the client is not 
requesting the information at these intervals, the information is transmitted from the 
server. 

[0004] For wireless networks, the current industry standard for the delivery of a push 
service is a Wireless Access Protocol (WAP) Push. Referring to Figure 1, the 
architecture for performing a WAP Push is shown generally by numeral 100. The 
architecture 100 includes a Push Initiator (PI) 102, a Push Proxy Gateway (PPG) 104 and 
25 a mobile station 106. The Push Initiator 102 is typically an application running on a 
server in a network. The Push Initiator 102 and the PPG 104 communicate across a link 
108 using a Push Access Protocol. The PPG 104, in turn, communicates with the mobile 
station 106 via a link 110 using a Push Over the Air Protocol. 
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[0005] However, in a case where an active bearer (i.e. an active network used to carry the 
messages of a transport-layer protocol between devices) is not available for the delivery 
of a Push via General Packet Radio Service (GPRS), a procedure is defined to initiate a 
Packet Data Protocol (PDP) Context, thus making an active bearer available. In 
5 accordance with the WAP Push specification, WAP-250-PushArchOverview-20010703- 
a, Version 03-Jul-2001, the PPG 104 sends a Session Initiation Request (SIR) to a 
Session Initiation Application (SIA). 

[0006] The SIA is an application that resides on the mobile station 106 and has been 
specified for the purpose for receiving and responding to SIR messages. Once the SIA 
10 receives the SIR from the PPG 104, it responds by activating an appropriate bearer and 
contacts the desired PPG 104 to establish the push session. The PPG 104 can then push 
the desired information to the mobile station 106. 

[0007] Typically, the SIR is transmitted to the SIA using connectionless push, via Short 
Message Service (SMS). Referring to Figure 2, a sample SMS architecture is illustrated 
15 generally by numeral 200. A SMS Centre (SMSC) 202 is coupled to the PPG 104 for 
receiving the SIR. The SMSC 202 is further coupled with a home location register 
(HLR) 204 via a signal transfer point (STP) 206. The STP 206 is further coupled to the 
mobile stations 106 via an over the air network 208. 

[0008] The PPG 104 transmits the SIR to the SMSC 202. The SMSC 202, which acts as 
20 a store and forward system, stores the SIR. The SMSC 202 sends a SMS Request to the 
HLR 204 for locating the corresponding mobile station 106 to which the SIR is to be 
sent. The HLR 204 responds to the SMS Request with the mobile station's status. 

[0009] If the mobile station's status is inactive, the SMSC 202 will wait for a predefined 
period of time. Once the mobile station 106 becomes active, the HLR 204 sends a SMS 
25 Notification to the SMSC 202. If the SMSC has not received the SMS Notification 
before the predefined amount of time has expired, the SMSC 202 will try to retransmit 
the SMS Request. 
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[0010] If the mobile station's status is active, the HLR 204 transmits the location of the 
mobile station 106 to the SMSC 202, which transfers the message to the mobile station 
106. Once the message is delivered, the mobile station 106 responds with a verification 
that the message was received and the SMSC 202 does not attempt to send the SIR again. 
5 Once the SIA receives the SIR, a PDP context is established with the PPG 104 and the 
push can occur. 

[0011] However, although conveying the SIR via SMS provides persistence, it also 
introduces a number of limitations. As previously described, SMS is a store and forward 
system which introduces delays into the delivery of the SIR message. 

10 [0012] Further, a well know race condition can occur between the SMSC 202 and the 
HLR 204, which causes the SIR to be held pending at the SMSC for extended periods of 
time. This situation frequently occurs when the user is roaming and manifests itself, for 
example, as a bunching of SMS messages. A backlog of messages is delivered after the 
HLR and visitor location register (VLR) have been updated, typically when the user 

1 5 attempts to make or receive a phone call. 

[0013] Yet further, delivery of the SIR via SMS is not perfectly reliable and, due to the 
store and forward nature of the system, the originator of the message will not discover 
that the message has not been delivered until the validity period for the SMS message 
expires, which can be significant. 

20 [0014] Accordingly, it is an object of the present invention to obviate or mitigate at least 
some of the above mentioned disadvantages. 

SUMMARY OF THE INVENTION 

[0015] Methods and apparatus for initiating a Wireless Access Protocol (WAP) push 
session to push information from a push proxy gateway to a mobile station in a wireless 
25 communication network are provided. In one embodiment, the method comprises 
transmitting an initiation request to the mobile station using a connection-oriented 
signalling channel, the mobile station establishing a push session in response to the 
initiation request to permit the push proxy gateway to push information to the mobile 
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station. Preferably, the connection-oriented signalling channel transmits the initiation 
request without using a store-and-forward mechanism. In one embodiment, the 
connection-oriented signalling channel comprises a channel for transmitting Unstructured 
Supplementary Service Data (USSD). As such, the initiation request may conform to a 
5 WAP protocol for Service Initiation Requests (SIRs) or a USSD protocol for 
Unstructured Supplementary Service Requests (USSRs). In the latter case, the method 
may comprise establishing a connection with the mobile station using the channel for 
transmitting USSD; and sending a USSR message requesting the mobile station to 
activate and establish a push session. 

10 [0016] In accordance with other aspects of the present invention, persons of ordinary 
skill in the art will recognise further methods, apparatus, systems and computer program 
products for implementing a Wireless Access Protocol (WAP) push session for delivering 
information to a mobile station. 

BRIEF DESCRIPTION OF THE DRAWINGS 
15 [0017] Embodiments of the present invention will now be described by way of example 
only with reference to the following drawings in which: 

Figure 1 is a schematic diagram illustrating a WAP Push architecture; 
Figure 2 is a schematic diagram illustrating a SMS architecture; 
Figure 3 is a schematic diagram illustrating a WAP Push architecture in accordance 
20 with an embodiment of the invention; 

Figure 4 is a flow chart illustrating the operation of an embodiment of the present 
invention; and 

Figure 5 is a flow chart illustrating the operation of an alternate embodiment of the 
present invention; 

25 [0018] For convenience, like numerals in the description refer to like structures in the 
drawings. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0019] As noted above, to initiate a push session and activate a bearer for transmitting the 
pushed data between a PPG and a client mobile station, in accordance with prior art 
techniques, the PPG sends a SIR to the client in a connectionless manner, typically using 
5 SMS. An SLA of the client receives the SIR and, if appropriate, sets up the push session 
activating the bearer over which to receive the push data. In accordance with the teaching 
herein, a connection-oriented channel solution for transporting SIRs is provided 
eliminating the store and forward nature of the connectionless SMS-based prior art 
solution. An example channel is Unstructured Supplementary Service Data (USSD) is 

10 defined as part of GSM Recommendation 02.90, subsequently published as 3GPP 
specification 3G TS 23.090 from the 1999 Release onwards. USSD provides a 
connection-oriented signalling channel between a mobile station and a node application 
running in a digital cellular communications network allowing the application to request 
information from the mobile station or notify the mobile station without requiring 

15 information from the mobile station. In accordance with an embodiment of the present 
invention, rather than transmit an SIR using SMS, the SIR is transmitted using a USSD 
channel. 

[0020] As noted, USSD provides a means of transmitting information or instructions in a 
GSM network. Though both SMS and USSD employ the GSM network's signalling path 

20 and permit a network application initiated communication to a mobile station, there are 
important differences between the two modes of communication. USSD is not a store and 
forward service and is session-oriented. When a session is established it remains open 
until the mobile station, network application or a time out releases it. As a result of the 
session-oriented nature and the lack of the store-and-forward feature, turnaround 

25 response times are shorter for USSD than SMS. If a USSD session cannot be established, 
the initiating application is quickly informed and may act accordingly. 

[0021] Referring to Figure 3, a system architecture of the present embodiment is 
illustrated generally by numeral 300. The system 300 includes a PPG 104 coupled with a 
GSM network 301 supporting USSD signalling. Network 301 includes a GSM Home 
30 Location Register (HLR) 302, a GSM Visitor Location Register (VLR) 304, and Mobile 
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Switching Centres (MSCs) 306. The HLR 302 is coupled with the VLR 304 in the event 
that the mobile station 106 is roaming. The HLR 302 and VLR 304 are further coupled 
to a corresponding MSC 306 for communicating with the mobile station 106. 

[0022] Referring to Figure 4, a flow chart illustrating the general operation of the present 
5 embodiment is illustrated by numeral 400. In Step 402, the PPG 104 transmits the SIR 
and an identifier for identifying the destination mobile station 106 and the destination 
application to the HLR 302. In step 404, it is determined if the mobile station is roaming. 
If the mobile station is not roaming, the operation proceeds to step 406. In Step 406, the 
SIR is transmitted to the corresponding MSC 306. In step 408, the MSC 306 transmits 
10 the message to the mobile station 106. In step 410, the mobile station 106 updates the 
SIA with the SIR. In Step 412, the SIR responds by activating an appropriate bearer and 
contacting the PPG 104. 

[0023] If it is determined in step 404 that the mobile station 106 is roaming, the operation 
proceeds to Step 414. In Step 414, the HLR 302 transmits the information it received 
1 5 from the PPG 1 04 to the VLR 304. The operation then continues with Step 406. 

[0024] Accordingly, the method described above provides a USSD bearer for delivering 
the SIR message to the mobile station 106. Thus, all of the existing WAP protocols can 
be maintained, which facilitates simple implementation of the present embodiment. 

[0025] Referring to Figure 5, a flow chart illustrating the operation of an alternate 
20 embodiment of the present invention is illustrated generally by numeral 500. In the 
present embodiment, the existing SIR message used in the WAP specifications is 
replaced by a custom USSD message. 

[0026] In Step 502, the PPG 104 transmits a request to the HLR 302. The request is in a 
USSD format. A typical USSD request format is *N*MESSAGE#, where the * is used 
25 for separating parameters, N represents the requested service, MESSAGE represents 
supplementary information if necessary and the # is used for terminating the request. It 
will be appreciated by a person of ordinary skill in the art that the message may comprise 
more or less than the two parameters illustrated. Preferably such an initiating request 
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message is standardized to enable interoperability between different vendor equipment. 
The initiating request message could take many forms, either as a textual string 
♦ACTIVATE PDP#, numerical string *8845# or some other variant. Such a USSD 
message removes the need for the SIR in accordance with the WAP protocol, and could 
5 be extended to incorporate other fields, such as indicating any Quality of Service 
Requirements for the PDP context; e.g. * ACTIVATE PDP [conversational] #. 

[0027] In step 503 the HLR 302 attempts to establish a USSD session with the mobile 
station 106. In step 504, it is determined if the mobile station is roaming. If the mobile 
station is not roaming, the operation proceeds to Step 506. In Step 506, a USSD session 

10 request is transmitted to the corresponding MSC 306. In Step 508, the MSC 306 
transmits the session request to the mobile station 106. In step 510, the mobile station 
106 responds to the request and establishes the session. In step 512, the HLR 302 
transmits the USSD request to the mobile station 106. In step 514, the mobile station 
receives the USSD request and responds by activating an appropriate bearer for 

1 5 establishing a PDP Context. 

[0028] If it is determined in step 504 that the mobile station 106 is roaming, the operation 
proceeds to Step 516. In Step 516, the HLR 302 transmits the USSD request to the VLR 
304. The operation then continues with Step 506. 

[0029] The embodiments described above comprise several benefits. Specifically, using 
20 USSD as a bearer allows the Push to operate faster than is typically possible using SMS. 
Further, the race condition often encountered with SMS is not encountered using USSD. 
Yet further, a USSD based solution is session based. Thus, if the mobile station 106 is 
powered-off or out of range when an initiation request via USSD is attempted, an error 
message may be immediately returned to the PPG. 

25 [0030] This effect, i.e. the immediate returning of an error message, is of particular 
benefit for time critical push information services. With the present state of the art, the 
use of SMS means that once the SIR has been sent then it will remain "pending" for the 
validity period of the SMS at the SMSC if the mobile station is powered off of or out of 
range. This could result in a backlog of SIR requests building up; e.g. with a service 
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application that provides updates from a sports game every 10 minutes. With the use of 
USSD as described herein that service application would be aware practically 
immediately if the mobile station was available or not and can adapt its behaviour as 
appropriate; e.g. suspend the service, adapt the charging of the service or notify the user 
via some other mechanism (such as SMS) that they will have to re-initiate the service at 
their convenience. 

[0031] It will be appreciated by a person of ordinary skill in the art that the previous 
descriptions are of preferred embodiments for implementing the invention, and the scope 
of the invention should not necessarily be limited by this description. Those of skill in 
the art may effect alterations, modifications and variations to the particular embodiments 
without departing from the scope of the application. For example, although the 
embodiments are described as using USSD, a person skilled in the art will appreciate that 
other protocols providing the same advantages may be substituted. The invention 
described herein is defined by the claim attached hereto and intend to cover and embrace 
all suitable changes in technology. 
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